Objective: To design to synthesize 6H-thiochromeno [3, 4-b] quinoxaline derivatives and evaluate their antifungal activities.
Materials and methods

Instruments and reagents
Melting point of compounds was determined by Shenguang SGW X-4 micro melting point detector; Microwave generating device was Glanz family microwave oven (G7020ⅡTL2 with the power of 700 W); HNMR was assayed using Bruker AV-III-600MHz NMR spectrometer, TMS used as internal standard and CDCl 3 as solvent; mass spectrometry analysis was operated by the Agilent LC/MSD Trap XCT-based LC-MS. Substituted thiophenol was chemically pure, and other reagents were of analytical grade. Control drug amphotericin B was purchased from North China Pharmaceutical Factory, and fluconazole from Shijiazhuang Pharmaceutical Factory. 10 fungi tested in the antibacterial trial in vitro were purchased from Culture Collection of strains, Chinese Academy of Medical Sciences.
Synthetic method of replaced thiochromanone (2)
7.1g (50mmol) 3-F 4-methyl thiophenol and 6.5g (60mmol) β-chloropropionic acid were placed in 250ml conical flask, and 5 ml 50% NaOH (mass fraction) solution was added. The mixture was completely agitated till uniformity, and irradiated for 5-6min in microwave oven (medium heat). After the reaction system was cooled to room temperature, the solution was adjusted by dilute hydrochloric acid to pH 1. A large number of white precipitate occurred, the resultant solution was filtrated. The obtained filter cake was rinsed with a mass of water, and then recrystallized by ethanol/water. After drying, 7.9 g white solid compound 1a was obtained. 2.5 g compound 1 was dissolved in 10 ml concentrated sulfuric acid, kept at room temperature for 12h and then placed in the ice water bath for dissociation. Tremendous orange-yellow solid precipitation was obtained, and filtrated. Filter cake was rinsed by 5% sodium bicarbonate solution and water in order till neutral. The resultant crude produce was recrystallized with 50% ethanol, and 1.9 g orange solid compound 2a was obtained. The yield coefficient was 61% (counted by methyl thiophenol).
Synthetic method of 3-bromine replaced thiochromanone (3)
2 g compound 2a was placed in 50 ml round bottom flask and 6 ml or so anhydrous ethanol was added. The mixture was placed in oil bath at 40℃, and ethanol solution containing bromine (1.2 ml/4 ml) was added in half an hour. The mixture system was stirred continuously, and tracked by TCL during the whole process. The reaction would be finished in about 3 hours. The reaction solution was added to 25 ml 10% sodium bisulfite solution, and filtrated. Filter cake was rinsed by enormous water, and 2.6 g light yellow solid compound 3a was obtained after drying. The yield coefficient was about 91% (counted by thiochromanone).
Synthetic method of 6H-thiochromeno [3, 4-b] quinoxaline
1 g (4mmol) 3-Bromine 6-methyl thiochromanone 3a was placed in 50 ml round bottom flask, and 0.55 g (5 mmol) o-phenylenediamine and 2 ml DMSO were added in order. The mixture was undertaken return flow agitation at 70℃ oil bath (Wu, 2008 , PP. 2132 -2136 . The whole process was tracked by TCL, and the reaction was finished in about an hour. The reaction solution was directly separated and purified by silica gel column chromatography, and ethyl acetate-petroleum (1:6) was applied as eluting agent. Light yellow solid compound 4a was obtained. The yield coefficient was 16% (counted by 3-Bromine 6-methyl thiochromanone). Compound 4b was prepared in the same way. The synthesized target compounds and their structure were confirmed by HNMR and MS. The related data was listed in Table 1 in detail.
Antifungal activity tests in vitro
By agar double dilution method (plate method), firstly the tested compounds was dissolved by appropriate amount of DMSO, diluted by sterile distilled water, and added to sterile 1% glucose peptone medium. Sample concentration was 128, 64, 32, 16, 8 , and 4 4µg·ml-1, respectively. Inoculated tested strains (a blank in each strain at the same time), was placed in incubators to cultivate for 5~7d. Using amphotericin B and fluconazole as a positive control, inhibitory effects were listed in Table 2 in detail. 
